Preparation of active hybrid enzymes composed of the native and chemically inactivated aspartase subunits from Escherichia coli.
The hybridization of the native and chemically inactivated aspartase from Escherichia coli was studied. Preparations of the tetrameric enzyme obtained by mixing the native and N-ethylmaleimide (NEM)-inactivated aspartase in 4 M guanidine-HCl followed by 51-fold dilution at room temperature retained catalytic activity. Affinity chromatography on AF-Red TOYO-PEARL separated several active components in the hybridized preparations, and the presence of [14C]NEM-inactivated subunits in the active hybrids was demonstrated. The addition of the native aspartase to Sepharose-bound NEM-inactivated enzyme in 4 M guanidine-HCl resulted in the formation of an immobilized enzyme with enzyme activity. The specific activity of the various hybrids, composed of unmodified and [14C]NEM-inactivated subunits, was roughly proportional to the number of unmodified subunits in each tetramer. Furthermore, when reversible denaturation was conducted on mixtures of the native and NEM-inactivated enzyme at various proportions, the enzyme activity recovered was proportional to the amount of the native enzyme added. These results strongly suggest that each subunit makes an independent contribution to the overall enzyme activity regardless of the presence of other subunits in the same molecule. The theoretical and practical implications of this work are discussed.